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Fourth Semester B.E. Degree Examin 2018/Jan.20l9
Fluid M

c. A simple U
,v Erayrly ur ule ou $ U. i (05 Marks)
is connected to a plpe in which a nuiA of

itypotential g6

soR 
'4 I ?.,1,I::" ",pryffii ro, discharg@o"A; triangular notch.b. A jet ofwffirftsdiameter 50
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qlVlodule-II a. Define the following properties*ong*ffieir units: *.*'* *(i) weight density. 
"*.#ff3 '* # {*(iil Dvnarnin rrio^^oi+Sh . rq,) Dynamic viscosit$ff_ff

(iii) Rrrllr rnn.l,,l,,o ; &f'- (iii) Bulk modulu6, .fl W d$,-

b' An oil film of thictffi&6,s tn'' is used for F$mron between a square n,r[:'lf"$']0'9m x 0'9m slides affian inclined pil;; ;;;d4flfficfination or)o" rw+h rl,o L^*i-^-+^,

(u./, .DuK mOgUIW^ f .

An oit fitm of ttrtrffi&g,s rn'', is used for F$#Wion between a square n,r[:'lf"$']0'9m x 0'9m slides 9ffidl T:lqtprurr t uui{ffilrJri,ution or 20" with the horizontar.The weight of sqmte$hte is 3g2.4tv ano..rt4iddr"J;;A; phne wirh a on,roi* vetocity of
9'1,Y:;^t**kq&"ic viscositv oioitryfuin. er*irv of the oil is 0.7 r0{ Mqr,rc\

i"';ffi-Weffi *"|il.T.ffi HIJ-l#g;y,ir*Il:"1iT j,*'fi d;,;i'fi :11to atmgslreYd Find ,l.^ul:yrr Rlat*r#. in pipe, iadfu.r;e of mercury l.r.iil'r;;'r,'ff:is aQctir ffitl treieht of fluid in thdilSefi'o- th'" centre 9.M is 15 cm uetow. (05 Marks)*q&& 
W" 

- 
deff

3 a. Explain {itrSent tlpes of fluio*crffi "m*b. 
:t_:ffiHll.*r"ii*S#,*;nsionar.rg* #e,;rn uy y =2xy, carcurare ,#i:fi:Ii}

*61 ,ffik-d
2 a. state and prove pascal,s lak. 

e oR 
." #,ffi# .keb' Derive e*ptessio, f";;effi%ressure una ..rffi$4ress,re f", dffi; surface lff;:::vertically in a static meffOi"fluiO. dq3; -

c' A uniform body o,"f si;ce im tong *zm *fd$'ip, aee.p floatffiter. whar ,, ,n.$'.HI-j),the bodv ttot&-S#mmersion i, o.s*gra#ef.*rt"; ,li.;fffiffiffieight also. (04 Marks)
fu$ t **.*w **E

t - D-.-r^:-::m.s %l]@. -\ d/

c' obtein-the Eul,erk, tw%''th#oi.Tii;.!ffiT stream rine and hence derive 
":ffiiTlryMution for a steaffiriicdffinressible fiumffi U;;;, u*u-ptio* ;;.. (06 Marks)W* -dw .^Y'

f grlve 3n 
.ap1u.pri for dischargq$firough a triangutar notch.

A jet of wffi&fdiameter 50 n{#&t;e,ero.ry?o ovr, ,t it* a curvedr.*.o rr#;r#;Hl
3f,f,il.,jffi:iiJ}ir**#;*X*l"T^?rj:^*g.i1,ry.m,etor.the.c,,u,dplateuarculate the lorce exertffiiet of water in the dirJction oriet ana perpe"ai.rrrri":Ii"""

c' Find the discharge of@-p fl9yioe thr.oysh a pipe 30 cm diameter placed a ,ft#filflposition where a venkriffieter is insirted, rriving a'ttroat diameter or ij cm. The differepceofpressure betweb4 the main and throat ir rnrurl*rJuv 
1 liquid of specific gravity 0.6 in aninverted u-tu}#ffiJttch gives a reading of 30 ;-ihr loss of head between the main andthroat is O.Z times the kinetic head of tf,e pipe.

** S (06 Marks)
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b.

Module-3
Prove that the ratio of maximum velocity to average

Calculate the drag force op hpth sides of plate$

15M844

r laminar flow between two

is laminar over the

6 a. What are the energy losses that occur idlgipBsf Give the exprespjffiMr different minor
:'%, ^Tfl t tArr ilrnprzs\

energy losses. m * fu#ry*- !o!.Mart<O
b. An;il of specific gravity 0.9 and 

",$q6plsff$ 
0.06 poise is flowing$hr6ugh a plpe of diameter

200 mm at the rate of 60 lit/sec. ee{he head lost due to fri"g"ktfor a 500 m length of pipe.

Find the power required to maiqthTryhis flow. dff; - 
{06 Marks)l,md the power requreo to malq#lmplus rrow- ru''}' \uu lvr4rA'.,'lr

c. Three plpes of lengths 800-nl&ffif0 m and 400 m and o$Wmeters 500 tn 
", 109 

rnT u"q

300 mm^respectivJly ur. .6offiffied in series. These*plpss are replaced by a single pipe of
--:-@---- -- -- sr r-

1700 m. f ind the diametqtffi'ingle pipe. ,*@= (06 Marks)
{"d\-d'sw^ - d a*y1"d#*t; fu"*'%t*.,,r Module-4 %."u

@ 

-#r

7 a. Define the termsdY,fl ^ 
-

(r) goun%{flayer thickness. ,ry$(ir) @erfrfthickness t#$'
(iiD **kit& #iiuffi*ffie q' * (04 Marks)

b. ryg1ii*&tlffit ni . on boundary]ffieparation and me;ffi to control it. (06 Marks)

c. n nng$late of size 5m x 2mid.Sri"e in air with y#ity of 9 km/hr parallel to its length.

complete plate. (iD 
^Bo"Fqilqfy 

layer is turUuteqffi the completffiqte.

Take p* =1.2 kelnf ffi#f, = 1.8 x 10a p.pjsgff'Y qd (06 Marks)*wd 'ffru* di d
., qu {"k,'

$s' 
.. i,.

- ...& ffis"$ \
1I @t.]l'd'' cih *rt:'l."i1! s tr ffiir4* ,P&' ,*\:.:

8 a. The pressure di'-ffince Ap in a pipeffiftmt t., D and f.ffi5 due to viscous flow depends

on the velocihff, viscosity p affinsity p. Using Bdckingham's n-theorem. Obtain anon the veloci$W, viscosity fr affinsity p. Usinp_Bdckingham's n-theorem. Obtain an

exoression fcir Ad. * - 
'* 

"@* (10 Marks)
b. Eipfaieh-Geometric similsl:fuy*& (g rineffisimilarity (iii) Dynamic similarity' jh$""i- 

ff# 
t- 

Module-5*:-'" 
(06Marks)

a. .peffne stagnation proffiffOUtai"Effiion for stagnation pressure of a compressible
*- flbid in terms of Mmhffidlnber and pres&#&Y (10 Marks)

b.r%A projectile trav*elg.ih,air of pressure ln5 Nicm2 at 10"C at a speed of 1500 km/hr. Find the
dMach number aritfuffiach angle. Assfuilnd r = 1.4 and R = 287 J&gK (04 Marks)

b.eh projectile trav-e{frffibair of pressure l*5 N/cm' at 10"C at a speed of 1500 km/hr. Find the
"" Mach number anh'Jdach angle. Asst{ne r = 1.4 and R = 287 J/kgK (04 Marks)

c. What are nogrffiand obliqu. tffiffi (02 Marks)

q#e- 
.- 

s-" 
oR

l0 a. Show that velocity of pfugation of elastic wave in an adiabatic medium is given by

C =..ftT starting froffihdamentals. (08 Marks)

b. Calculate the stagnatipffemperature on nose of plane which is flying at 800 kn/hr through

still air having a 8 N/cm2 and temperature -10"C. Take R = 287 ykgK andt : 1.4
(02 Marks)

c. Define comptffiil fluid dynamics. Mention the applications of CFD. (06 Marks)

,t * tl. {. ,f
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